Reactivation of regressing corpora lutea by estradiol in the pregnant rat: dependence on placental lactogen.
Previous investigations have clearly demonstrated that estradiol maintains corpus luteum function. However, it is unknown whether estradiol can restimulate progesterone synthesis and/or growth of corpora lutea that have already undergone luteolysis. The present study was designed to determine 1) whether estradiol can reactivate the steroidogenic capacity and/or growth of corpora lutea that are deprived of luteotropic support, 2) whether estradiol affects progesterone metabolism, and 3) whether the action of estradiol is related to levels of rat placental lactogen in the peripheral circulation. Rats were hypophysectomized and hysterectomized on Day 12 of pregnancy and were treated between Days 12 and 15 with either estradiol (100 micrograms/day) or 1-cm testosterone implants. Both treatments are known to maintain luteal concentrations of estradiol at physiological levels. In vivo treatment with either estradiol or testosterone prevented the drop in progesterone production and maintained the concentration of serum progesterone at levels found in intact pregnant rats. This action was not due to an alteration in the rate of metabolism of progesterone to 20 alpha-hydroxyprogesterone, since peripheral serum levels and in vitro production of 20 alpha-hydroxyprogesterone were unaffected by estradiol. When testosterone treatment was started 24 and 48 h after hypophysectomy and hysterectomy, at a time when progesterone production had been markedly reduced and luteal growth had ceased, a restimulation of both progesterone synthesis and luteal growth was observed. However, in all cases the ability of estradiol to stimulate progesterone was finite, and corpora lutea ceased to respond by Day 17, coincident with the time that rat placental lactogen became undetectable in the circulation.(ABSTRACT TRUNCATED AT 250 WORDS)